Abstract. Geotextile is one of material in engineering field. In this research, nonwoven geotextile is used at road shoulder to flow clean water to the drainage system since it can act as a filter. The purpose of this research are to determine the ability of nonwoven geotextile as filter media and identify the quality of the filtered water before and after placing the nonwoven geotextile. Therefore, the road shoulder is designed to show the filtering process. Based on the JKR Manual On Pavement Design, a minimum thickness for soil and aggregate is 100 mm and each layer is compacted. However, the actual thickness is not being used because it is only to show the ability of nonwoven geotextile in filtering process and its consequence of using it. Two small scale models are created, first is with nonwoven geotextile and another one is without geotextile which aims to show the difference. Tank size 350 x 200 x 240 mm is used for placing material same as road shoulder such as nonwoven geotextile, sand, soil, and aggregates which form in three layers. Water was poured in the road shoulder model. Then the water sample flow out from the tank was tested in terms of level of turbidity and suspended solids contained in the water. Base on the results, it shows that the use of nonwoven geotextile can reduce almost 100% of suspended solid and turbidity of the water from flow into drainage system. As conclusion, the use of nonwoven geotextile at road shoulder can contribute positive impact to reduce the level of water pollution.
Introduction
Geotextile are permeable fabrics which, when used in assosiation with soil, have the ability to seperate, filter, reinforce, protect or drain and also used to increase soil stability, provide erosion control or aid in drainage [1] . Geotextile are also fibrous material made of element such as individual fibres, filament, yans, tapes and are long, small in cross section and also strong in tension.The largest area of application of geotextile in Civil Engineering is Geotechnical Engineering. The range of nonwoven geotextile applications is extensive. In this research, type of geotextile will be used is nonwoven geotextile. This geotextile will act as a filter at the road shoulder. Drain, canal and river that there was in Perlis not maintained effectively and comprehensive which can lead to clogged drain and water pollution at the same time. If better quality water can be flowed to treatment plant, the amount of chemical to produce good quality of water to consumer can be reduced. To provide a clear explanation, two small scale models of road shoulder are created to show the filtering process and the effectiveness of nonwoven geotextile. From the small scale model created, several layers of material such as soil, sand, and aggregates is being prepared. The difference of the water turbidity and rate of water pollution or impurities in the water can be seen clearly through the tank model. This research was clearly indicating the use of nonwoven geotextile at road shoulder which can contribute to reduce water pollution. The inclusion of a geotextile fabric in any drainage system adds only a small fraction of the drain's overall cost but greatly enhances the system's performance and life expectancy [2] .
Materials and Methods
Materials. The material used in this research is geotextile from nonwoven geotextile type, fine sand, soil, and aggregate [3] . All the material is prepared at Pusat Pengajian Kejuruteraan Alam Sekitar, Universiti Malaysia Perlis.
Road Shoulder Model
Based on the JKR Manual On Pavement Design [4] , a minimun thickness for soil and aggregate is 100 mm as shown in Table 1 
Laboratory Test
In this research, two tests were done which are Total Suspended Solid (TSS) and turbidity test. Test was done after pour the water in both road shoulder model and left for 24 hours to ensure full flow of water through each layer as shown in Fig. 2 . Both of these tests is done using the water flow out at bottom of the tank to find out the suspended solid or material contained in the water and also to identify the level of water turbidity. 
Result and Discussion
Suspended Solid. From the suspended solid test, it has a very significant difference between the three samples which is using a nonwoven geotextile, without geotextile and drainage water. The samples of drain water contains very high suspended solid which consisting of fine thing such as algae, water weeds, and fine dust. While the water sample using a nonwoven geotextile having low rates of suspended solid. The different about this test can clearly seen in Table 2 . 
Turbidity
The purpose of this test was to get the level of turbidity of the water sample using the Turbiditimeter. The higher the turbidity, the harder it can be seen through the water [5] . For this test, turbidity measurements are in nephelometric turbidity units (NTU). With the naked eye, an average person can begin to see turbidity levels starting at around 5 NTU and greater. If water appears muddy, its turbidity has reached at least 100 NTU [6] . From the results, it shows that with nonwoven geotextile, value water sample showed the lowest turbidity reading of 7 NTU, mean it is clear than two samples without geotextile and drainage water. The reading without geotextile is greater than drainage water because the soil layer in road shoulder model melt with the water that flow through it. All the reading and percentage different of turbidity is shown Table 3 . 
Conclusion
Result from the reseach shows the difference between application of nonwoven geotextile and without geotextile at road shoulder to flow better quality of water to drainage system. Geotextile act as filters, therefore it can reduce water pollution as well as to improve the quality of the water [7] . Based on tests and samples used, the pollution here shows the terms of suspended solid contained in the drain water such as a mud, algae and water weeds. If comparison is being made, application of nonwoven geotextile at road shoulder shows about 99% which is almost no suspended solid contained in the water sample. Besides, turbidity level of sample also shows a huge difference reading between sample with nonwoven geotextile and without geotextile as shown in Fig. 3 . As conclusion, the application of nonwoven geotextile at road shoulder is very efficient since it can give a very positive impact to environment especially on water quality. 
